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” 70 ' CUE 
AN APPENDIX, |.» 
Touching the Application of the Dofiriae af - 
Triangles, in the two principail kinds of Sayling. 


MS Y intcnt was here to have annexcd a treas 
> tiſc of Navigation, and eſpecially of ; ;p 
Points therein as have reference ro the 
whole Dottrine of plaite and Spherical ©: 
Triangles ; Bur 1 have here ſhewedthe © 
reſolution of all uſctull Problemes |, | rous - 
chitg the two principall kinds of Sayling 
by right lyned Triangles. x 


Lueftions of Sayling by the plaine or ordinaty Sth= * 
chart. 3 
Although the ground of the Proje&ivn of the ordifiaty Sea» 
chart being falſc,(as ſuppoſing the Earth andſea to be a plaine > 
Superticies)'and ſo the concluſions thence derived muſt ale - 
for the molt part be erronidus ; yer becauſe ir is molt eafie and ; 
much uſed, and the erreurs in finall diſtances not fo codes be 
wee will not wholly-negle& ir, 


. I | | | l ; 

Sayling 100 Leagnes upon the pxth Rumbe : how ; 
much ſhall I alter my Parallel or Latitude ? . * 

Note. The angle that any Pojnrofthe | makes with _ 
the <5 call che Rumbe ; bur the 


% gr a 
with any Parallel, we call the -contameen I Ruabh. WM 

And feraſinuch as tqevery poitic of the Compalle thete ans! © 
ſes x1 deg.rF min ; therefore the fixck Rumbe frour the Me» 
ri it gamely Eve, Ee, W £w,er H aw) makes T t- 


2 ' Problemes of Sayling 


gle therewith of 67 deg. 30 min, 
whoſe. complement 22 deg. 30 


win, -is:.che angle of rhe ſame 
rum D 


with cvery parallel. 
; Now adruit I faile from D to | 
A, caſt noxtheaft 100 leagues ; [ a0 
demand the difterence of latitude 
DB. VN 


_ 


By the third caſe of plaine Triangles. 
As Radius 


To the diſtance runne, A D 100 leagues 2,00000 
| $v fine comple. the rumbe, s A 22 dey. 30 min. 9,58284 


To the difference of latitude, D B 38,3 leagues 1,582.84 
- In hike manner you may tind the ditter2nce of latuude, tor 
afly diſtance runne upon any other point ot the Compaſle. 


2+ Sayling 100 leagues upon the ſixth Rumbe : how 
farre am [ departed from the Meridian of the place . 
from which [ cawe. 
T hat is, By the ſame things given as before, I demand AB. 
By the third caſe of plame triangles. 
As Radius 
To the diſtance runne, A D 1oo leagues $,00000 
So is the fine of the runbe, $s D 67 deg.zo min. 9,96562 


Ty the departure from the merid, AB 92,4 leagues, 1 396563 


3+ Sayling upon the ſixth Rumbetill I alter my Lati- 
rude one degree, [demand how farre I have ſai- 
' ted? 
As ſailing from I to A, caſt northeaſt,rill the difference of 
latitude PB be 20 leagues 3 1 demand the diſtance runne 
AD. 


9 


- 


by the plaine Sea-chart. P 
Say by the ſecond caſe of plaine triangles. "= 


As fine complem.the rumbe, s A zz deg.30 m. £0. ar. 041716 
To the difference of latitude; D B 20 leagues ; 1,30103 
So is Radius | | 
To the diſtance runne AD 52 } leagues, T 71879 
The like queſtion might be moved by the depanure from 
the meridian given. " 


4. Sayling upon the fixth-Rumbe, till T have altered 
my Latitide one degree : how much'nm Tdeparred 
from my firſt Meridian ? | po 


As ſayling from D to A, caſt northeaſt, cill the difference 
of latitude D B be 20 leagues ; 1 demand A B, my departure 
from the meridian, (as tor Examplein the tormer type.) 


By the firſt caſe of plame triangles, 
As Radius 
To the difference of latitude, D B 20 Jexgues, 1,30153 
So is the tangent of the rumbe, t D 67 deg.30 min, 10,38278' 


—_— —— - 


To the departure from the merid. A B 4$, # leag, "1,683 81 


« . 


In like manner. by the departure from- the meridian given; 
you night find the difterence of latude, 


5. Sayling upen ſome Rambe , betweene the North 

and the Eaſt 52,5, leagues ; and finding that I have 
. alrerea my Latitude one degree : I d+mand upon” 

what Pont 1 have ſayled ? | 
As if Iſayle from D to A, (being ſomie rumbe berweene the 

eaſt and north) 52 , 3 leagues; and then find the difference of 

latitude D B, to be 20 leagues ; 1 demand the anele ADB. 
REN Say by the ſixth cafe. 

As the diſtance runac, D A F227 leagues, (0. ar. 8,231 9% 

Is to Radius ; | 


A 2} So 


- 
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On 


4 Proviemes of Sayling 
So it the diſference of latitude D B, 20 leagues, 1 130103 


To fine complem. the Rumbe, s A, 22 deg. 30 min. 9,592.94 
. Whoſe complement D, 67 deg. 3o min. is the fixth Poinr 
from the Meridian, namely eaſt northeaſt. Here we neglect 


ſome part of a minute {as in theſe things not to be regarded) 
and ſo in other places. 


6. Sayling upon ſome Rumbe betweene the North and 


the Eaſt J2 > _—_ . and finding that } have al- 


tered my Latitude one degree + 1 would know my 
departire from my firſt Meridian ? 


By the ſeaventh caſe, 


To the diſtance runne, adde the difference of Latitude, and 
alſo ſubtract it from the ſame, noting the Summe and Remai- 
ner. Then adde together the Logarimhmes of this ſumme and 
remeainer, and halfe thar rotall is che Logarithme of the Di- 


* ſtance from the firſt Meridian. 


. T 
Diſtance run D A,52 , Q leap. e Summe 72x & leag.1,95894 
Dift-r.of lacit.D By2o leagues 0 Remain. 32, } leag.1 950853 
py z3 6737 
Departutc frem the Meridian A B, 43 | . leagues. CHTgON 
The fame may be otherwiſe fougd by the lame cate. 


&nd in like tort m:pht the difference of Latitude be tound, 
the depurtuictiom the Meridian being knownec. 


7. The diſtance of the Mevidians of two Places, and 
the difference of the Latitudes of the ſame places 
being givcn : T o find the Rumbe and diſtance? 

As Tet A ropreſent the Lizard in the weſt part of England, 
znd AB the Parallel chereof , and letD repreſent St Marts 
Land being one of the Azores, D Bythe Meridian mu 

| en 


by the plaine Sea-chart. 


Thenis AB, the diſtance of 
the Lizard from the Meridian of 
St. Maries , which let be 272 D 
leagues; and A B, the diſtance of 

their paralelſs , or difference of 

their Jatirudes 256 leagues. Ide- 

mand the rumbe , namely the ons 

Angle at D, and the diſtance in B 
che rumbe A D. 


Firſt for the rumbe, ſay by the fourth taſe. 


As the difference of latitude D B 256 leaguer,co. ar. 7,59176 
Is in proportion to Radius : 

So is the diſtance of the meridian A B,z72 keagues, 2,43457 
Tothe rangent of the rumbe r D,46 acg.44 min. 2002633 


Which is the fourth Rumbe from the meridian, and t dey. 
44 min, more ; which ſhewes the courſe from S.Marxs to the 
Lizard,f:o be northeaſt, r deg. 44 min. caſterly: ur from the » 
Lizard to S. Maries ſouthweſt, 1 deg, 44 mm. Weſterly, And 
thus it ſhould be by the plaine Charr, 


2ly, For the diſtance AD ; ſay by the » caſe. 


As the fine of the rumbe, s D 46 deg. 44 min. £0: ar: ©,13776 
To the diſtance of the meridians A B, 272 leagues, 2,43457 
So) 1s Radius 


To the diſtance of the places A D, 373? leagues, 2,5733 
And ſuch ſhould be the diſtance by the plaine Charr, 


8. Sayling away W $ W, I ſee a point of Land,which 
T ſet, and findto beare from me Weſt by North, a*d 
having ſayled fixe leagues further, I find it beares 
from me N orthweſt'h weſt + I would know how 
farre it is diſtant ? | 

A 4 As 


——O— 


X P : 
roblemes of S ayling 
As let E be 2 point 
of land, which when 
the ſhip 15 at A, I ſer 
and finde to beare 
from weſt by north, 
but I hold on my 
courſe trom A to D, 
weſt ſonch-weſt 18 E 


miles, and ar D, I fer the ſame Point of land aggine, and find 
ir to bearc from me northweſt by weſt : I demand the diſtance 
thereof D E, that is, how farre it was from me in my laſt ob- 
ſervation. 

Firſt, I conſider berweene A E, the weſt by north, and A D 
the weſt ſouth-weſt, is three Points of the Compaſſe, thatis,z 3 
deg.45 min. which is the angle at A : alſo betweene E A, the 
eait by fouch, and E D, rhe ſourh-caſt by caſt are wo points, 


 thinis 22 deg. zo min. 


Therefore, by the$ caſe of plaine triangles. 


_ As fine the angle at 4 Point ſeenc,s E 22 4.397, coor. 0,4176 


Is to the diſtance runne ; AD 18 miles, 1,25537 
So fine the angle ar the "i rA33 dey. 45 min. 9,74474 
Jace of obſervation, NT oa 
3 0 the diſtance vf the point ſeene,E D 26: , miles, 1441717 
Whereby it appeares, that the diſtance of the Point fecne- 
from rhe place of your laſt obſcrvatibn is 26 miles, and a Fui= 
lo1g In like manner you may tiad the diſtance rhereot from 
ghz place of your firſt obſervation A. 
Admit the courſe from the Lizard to $. Maries be 
s \v, the diſtance 37 34 leagues. A certaine ſhip bound 
fromthe Lizard to $. Maries, fleeres aways $ W, and 
afterwards w bys , and ſo ſometimes upon one of theſe 
Points. ſometimes upon the other, till ſhe arrives at St. 
Maries ; now 1 demand how many leagues ſhe hath ſuy- 
led upon one of theſe Points, and how many upon the 
other. Let 


ty the plaine Sea chart, 7 
Let A be the Lizard, E St. Marics, and ſeeing $ 8w, bcing 


from {ourth-weſt two Points, makes an angle therewith of 22 
deg.30 min.which let be A ; allo weſt by ſouth makes with 8 w 
an angle of 32 deg. 45 nin. which ler be E ; alſo ſouth' s w, 
makes with weſt by ſow: an angle of 56 deg.15 min.which ler 
be the complement of D to 180 degrees. 


Therefore by the $ caſe, | 
As the fine of D, 56 deg.15 min. comp. ar. ©,o8c15 
To the diſtance given A E, 573 leagues, 2,57113 
So is the fine of E, 33 deg.45 min, 9.74474 
To AD, 248 leagues. 23,396C2 
Which is the diſtance run uponthe fouth ſouth-weſt Puint, 
Agatre, 
As the fine of D, 56 deg.rs min.c0. 4F. 0,28015 
To the diſtance givenAlt, 73 731 leagues 2,57113 
So 18 the fine of A, 2: deg.ze min. 9,58284 
Tothe way runne E D, 171, leagues, *,> 341% 


Which is the diſtance runne upon thc weſt by {outh Points. 


10. 4A Marchant man, beirg iathe Latitude of 4 

degrees. fulls into the hands of Pyrats, who among 
other things take away his Sea-compaſſe. But when 
he ts gotten cleare, hee ſayles away as direitly as he 
can, ard after two dayes meets with a man of War ; 
who alſo had bm the day before in the Latitude of 
43 deg. and had ſayled thente s e by s, 27. leagues -: 
e defirons to find thoſe Pyrats , the Marchante 
man tells him, he left them lying too and fro where 
they tooke him, and hee had ſayled ſince at leaſt 64 
leagues, betweene the ſouth and weſt : what courſe 
ſhall the man of Warre ſhape to find theſe Pyrats? 
| « _ 


te EE. 
* 


38 Problemes of S ayling 


Let AE be the 
Parallel of 43 deg. 
D the place where 
the ſhips meer. Then 
is there given A D 
on, leagues, pa 37 

eapues, and the an- | 
elet E A five points A. E 
or 56 deg. 15 min. 


Therefore,by the g caſe of plaine T riaugles. 


As the diſtance runne by F A D, 64 lcagucs, co. ar. 8,193$z 
the Merchant man, ; 
T1 fine the angle given, s E, 56 deg. 15 min, 9,91985 


So is the diſtance runne 
-by the man of Warre 5 E D, 37 leagues. : 256320 
To fine an angle required, s A, 28 deg. 44 min. 9,68187 
That 3s weſt ſouthweſt, & deg. 14 min. ſoutherly, and fo 
hatch the Merchanr ſayled ; theretore to returne to the ſame 
place, he muſt thape his courſe eaſt northeaſt, 6 deg, 14 min. 
northerly. 


11. There are two Ports lying NE, and $ W, one off 
another, a Ship ſayles from the weſtermoſt of theſe 
Ports Caſt ſoutheaſt 47 leagucs, another departing 
from the F aſtermoſt port fol 66 leagues , and 
then meets with the former ; what courſe hath this 
tecord Ship hept, and how farre are theſe Ports a 
ſundry ? 

Let the northeaſt Port be A, the ſouthweſt F, and the place 
where theſe Ships meer at D. And foratmuch as trom E to A, 
the conſe is northeaſt, and from E to D caſt ſoutheaſt ; there - 
tee the angle at F, is 67 deg. 3o min. andthe fide E D, 47 
leagues, ard A D 66 leagues, 


T here» 


by the plaine Sex chart. | 9 


Therefore by the 9 caſe of plaine Triangles. 

.. And ſeeing from Aro 
As A D,66 leagues, c0. ar. 8$,18046 E, the courſe is ſourh- 
To fine E, &7 deg. 30 min, 9,96561 weſt,and from A roD, 
So ED, 47 leagues, 1,67210, 41d. 08 m. more ſou- 
To fine A, 41 deg. 08 min, 9,81817 ther]y : therefore the 
courte from A t6 D, is Sourh 3 deg. 52 min. Weſterly. 
Secondly, fur the diſtance of theſe Ports A E, the angle at 
A, being, 41 deg. o$ min. and the-angle at E, 67 deg. 3omin. 
the Summe of them both is r08-deg.38 min. which lubtratted 

from 180 deg. leaves the angle at D, 71 deg. 22 min, 


T here fore by the 8 caſe of plame Triangles. 


As ſinc E, 67 deg.3o min. c0. ar. 0493439 So that the di- 
To AD, 66 leagues, 1,81954 ſtance berweene 
To finc D, 7x5 deg. 23 min. 9,97662 the two Ports 15 
To AE, 57 iv leagues, 1,93055 67 1% leagues, 


Some may thinke it requiſite, that the later part of itns Pro» 
bleme ſhould laye beene a diſtin®: caſe in plaine Triangles ; 


, 


bur becauſe the ſame things are here given as in the 9 Cale, 
. andrhe operation manifeſt by the Eight and Nine , I thoughr 
it not neceſtary to make another Caſe ot ir. 


12. Coaſting along towards the evening, I have fight 
of a Cage or Headlaud, beyond which 1 deſire to 
ſt cere 1, the next mornms tt beares ſromme$S$ e, 
and 1; diſtant by eſtimation 11 leagues ; but [ ſteere 
away Sonth, till two of the clacke in the morning, a- 

- bout 12 leagues ; and then wonld know how the 
Cape beares from me, and hyw farre it is off ? 
As admit A, I obſerye the Cape D, to beare from me ſouth 
ſoutheaſt I1 leagues z but I Keere away ſomh,to E 12 leagu®s. 


I-bave then A D r1 leagues, AE 12 leagues, the angle at A 
22 deg. 32min, (As for example in the fore-going type, 


Fryſs 


1o Problemes of Sayling 
Fiy/# then for the angle at E,by the to caſe. 


ASAE + AD, 23 leagues, 0:47: 8,63328 
ToAFE — AD, or league ; | 

Sotk "(BJ D) t 78 deg. 45 min. | 19,70134 
Tortang : an angle F, 12 deg. 20 min. 993 3963 


Which fubtra&ed }_ F 
there remaines F » 66 deg. 25 min. 


In working this example, becauſe the angle given A, is a2 
deg. 30 min. therefore the other wo E and D,arc 157 deg 30 
min. {by the firſt Lemma of the third chapter of plaine T rian- 
gles) the halfe whereof is 78 deg. 45 min. Whereby wee find 
2n angle F,.1z deg 20min. which ſubtracted trom 78 deg. 45 
miy, there remaines the angle at E, 66 deg. 35 min, Wherc- 
tore ſeeing EA is a nurth line, E D is almoft caſt north-calt, 
namely eaſt north-eaſt x deg, 5 min. northerly. 

2.1y, for the diſtance of the cape ED, by the $ caſe, 
As linc ihe angle found, s E, 664.25 1.69.47. 0,93788 
Tothe diſtance 1n the evening, A D, 11 leagues: 1,04129 
St the Jane of the angle given, s A, 22 deg.z9 min. g ,5 8284 


4 - c — — _ 
Tothe &{}ance in the morning, E D, 4: leagues, 0,66211 
Fhat 15 aboye 4 leagues and a halte diſtant. 


3. Admit 1 ſayle away from a certaine Port S SW. 
50 leagues, and thence againe W by S, 30 league! © 
wpon what Point have I made my way good, and 
hbaw favre am 1 come from a Port ? 


As admit 1 ſayle trom A to D ſowh fouth-weft 50 Teag ues, 
and from D to LE, weſt by touch 3 o leagues, rhere is requtred 
the tourſe A, or Þ, and diſtance AE, 

From the ſouth tonth-weſt tothe weſt by ſouth,are 5 points, 
char is 56 deg. 15 min, which 1s the parte No or of the anglc 
ar 1),to 13e deg, So char the angle at D, is 123 deg.q5 win. 
Wherefore here are given the rwo ſides A D,and E D, and 
their contained angle at D ; Therefore — 


As 


a = 4 = = Mi " —o—_—_ 


by the plaine Sea-chart. 'C 
As AD + ED, 80 leagues, ca147: Ffogegr 


To AD —- Þ D, 2oleagues, r,zoroz 
SOfti (ATE) 28deg.o8 min, 9,72810 
To t F, 07 deg. 37 min. 9,12604 


Which ſubrrated F A 20 deg.3 I main. 


rhere remaines ; 
Wheretore ſeeing the courſe from Aro D,js fourth ſurh-weſt, 


the courſe from A to E, is 20 deg. 3 1 min. more weſterly, thar 
is, ſouth-weſt 2 deg. ſourherly ; ſo that I haye made my way 
good ſauth-weſt rwo def. ſoutherly, 

Secondly, for the diſtance vpon that Pint. 

As ſine the angle tound, $5 A,20d.31 min.co; dr: 0,45534 
To his oppoſite fide given, .B D, 30 leagues, 1,47712 
So ſine the angle given, #8 D, 56 deg.15 min. * 9,9 i985 
To his oppoſite fide required, A E,71, leagues, 1,85231 

Which is the diſtance from that Port. 


14. There are two Ports in one and the ſame Parallel 
or Latitude, diſtant 64 leagues, and there is a cer- 
1aine Fland more Southerly , diſtant from the E a- 
ſtermoſt of theſe Parts 47 leagues, aud from the 
Weſftermoſt of them 34 leagues : I demand the 
conrſe from the Eaftermoſt port to that Iland? 


Ler the Eaſter- 
moſt port be A, the 


D 
weſtermoſt E. both 
in one and the ſame : 
parallel A E,diſtanr © 24 
64 leagues ; and let WEE 
A fr hy * 


the Iland be D, di- 
ſtant from A, 47 
leagues, and from E 34 leagues ; there is required, the tourle 
from A to D, that is, che angle, at A, or the complemeys 
thereof, ; 0 gan,” 

"By 


32 Problemes of Sayling 


By the 12 caſe of plaine Triangles. 
As the diſtance of the ports A E,64 leagues. 60.97. 8,193 82 


To the ſumme of A D, and E IJ, 81 leagues, 1,90848 
So is the difference of AD & E Þ, 1 leagues, 1,11394 
To a certainc line A, I6 $. þ 4 "1,2162 4 
Which added to A E, is $0 4537 

The halfe whereof is AB, 40 V's 

7 hen by the 6 caſe of plaine Triaugles. 

As AD 47 leagues, compl. arith. $,32790 

To Radius ; 
. SoAB, 40,227 | 1,60452 

Tosc A,s 58deg. 5I min. 9,9324% 


T hat is fourhwelt and by weſt > deg. 36 min.weſterly,which 
is the courſe from the Eaſtcrmoſt port uo the and. 


15. A Ship ſailes frow one Port to aſecondS S E,76 
leapnes, and from thence to a third 54 leagues, and 
from that third to the fir,” $5 leagues © 1 demand 
the Comrſe from the ſecond Port to the third, and. 


from the third to the firlt 


"Tha and the like arc robe wrought as the former, whach 
therefore we leave to your Owne Pra@tice, 


CO Bom—_—— OO OOO. 
DT _— = — "OD  ——_ 


Of Sayling by MERCATORS- 
Chart. 


AT thus much of the plaine Chart, which as ir hath this 
commodity that it is moſt caſte ; ſo ir hath ſome diſcomo- 

dity intollerable. For there be very few Places chart can 
thercin cxpreſled according to their true Scituation and d1- 
Nance one from another, Which as it 15 a great unpedimenc 


in the praRice of Navigation ; fo it hath cauſed much confult- 
oy | ; Ons 


45 
"- 


*% $$, 


4 
q! 


# . ”* _ _ a 
” 


by Mercators-chart. 13 


on, in the Geogrepbica# and Hydrograpbice/? —_—_ of 
Places ; infomuch as there are ſcarce cxranrt any Deſcriptions 
of the World or the parts thereof , that are nor peſtered with 
notorious Errours : the greateſt part of them ariſing. It is in- 
deed ancienr, and till the Sea-Compaſie was knowne, it was 
the apteſt Chart that could be uſed ; becauſe till then, men 
were Coaſters, and for the moſt part returned backe the ſame 
way they went forth, and it may ſtill ſerve without any great 
Errour in ſach places as are ncere the EquineRiall, alſo in 
many other places for ſhort Voyages, and cyen for long _ | 
ges, provided that a man be ſure to returr.> the ſame way that 
he went,or neere the ſame. Orherwilc, if he truſt tothe plaine 
Chart, hee will be moſt grofſely deceived many times: in his 
courſe a Point or two of the Compaſie, and-in his Diſtance 
many hundred miles. Bur 1n this Sea-chart called' Aſercators, 
all or any parts of the World may be fer downe, according to 
their Longitndes, Latitudes, Courſes and Diſtances, as truly 
and farre more conveniently for the Mariners ufe then upon 
the Globe ir felfe : $0 that ir will truely ſhew rhe direftion 
and Diſtance tzom place to place, which way ſocyer a man 
©0C6 Or Ieturnes, 

Some men will ſay, that in divers reckonings by Mercaters 
Chart , they have found as little certainty as by the Plaine 
Chart, Which I deny nor, bur the reaſon is, becauſe there are 
few or no Charts made direQly according to this ProjeRtion. 
Ic will be ſaid, yes, there are many ; and that a man may have 
of them whenſacyer hee will beſpeake them, I grant a man 
may haye thoſe which are fo called, bur that which is ſuch in- 
decd, muſt noc only haye the Meridians,Parallels,and Rumbs 
drawne according to this ProjeRion ; bur the Sca-coafts wuſk 
be inſerted by the like Art and meancs, as they haye formerly 
beene inſerted into the common Sea-chart : otherwiſe he thas 
frall transferre places our of the common Sea-chart into Mey- 
caters,withour duc knowledge and reſpe& upon what occaſion 
or for what reaſon they were fo placed in the Common Sca- 
chart ; hee thall transferre the errours of the one into the 
other,ang that ſowrtimes with ucreaſe, Wherefore it requires 
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more than an ordinary judgement, to draw a Plot direQly ac» 
cording to this Projection, for any Place or places ; and hee 
muſt further know,or be made acquainted with the reckonings 
of Mariners frequenting thoſe places ; and that truly whether 
with allowance or without, and wherher agreeing or diſagrec- 
ing with their Plors , and ſo comparing one thing with ano- 
ther, and weighing all in the ballance of a good judgement,he 
ſhall be ablc to doe ir, The ground of the ProzeRion of this 
kinde of Charts was pointed at by Prolomey , many hundred 
yeares ſince 3 ant accotding to thar ground , Mercator did of , 
Jace yearcs ler forth an uniycrfall Map of the World, where- 
upon thele have bin calle4 Mercators Charts. Bur the way 
how co deſcribe rhem was firſt caught by chart learned Naviga- 
rour of our | imes Mr, EDyvarRD WR1GHT, in his Booke of 
the Corredtion of Er:0u;s tn Navigation. From whence alſo 
the ground and reaſons of theſe enſuing Problemes are tu bee 
taken; and if wee would be as gratefull ro our owne Countri- 
men as to Strangers, I {cc not but we may aſcribe as much to 
him in this as to any other man. Now that which hee hath 
ſhewed to performe by the Chart it ſelfe, we will here ſhew to 
worke by the Potrine of plaine Triangles , uſing rhe helpe 
of the Table of Lngarithme Taugerte, beginning ar 4Fdegrees 
00 minutes, and ſo increafing upwards, anger, cvcry 3© 
min. to be one Degree of the Meridian line, as the Tangent of 
45 deg. 3o min, tv be one degree of the Meridian line, and the 
Tangent of 46 deg, <o min. wv be two Degrees comin. of the 
Meridian line, and ſo forwards ; ſo that every Minute is two 
minutes of the Meridian line, and although that theſe be nor 
the ſame Meridionall parts thatarc in the Do&trine of Triat- 
gles, yer they procecd un the {ame proportion as the Secants 
added together doc, and ſhall produce the ſxme (olution to c- 
very Probleme ot Sayling by Mercators-Chart,as F other Ta- 
bles doe ; but becauſc in this ſmall yolume wee have bur one 
Chittiad of r000 Logarithmes, I thall worke by Leagues and 
not by Mikes, or Minutes ; Yer T {hall reſolve the ſame Pro- 
blemes of S ayling by Mercators-Charr, that are. ſct downe in 
the Doctrine of Þriangles, | T 

| Q 


by Mercators-chart, I5 


Prob. tx. To find: by theſe Tables what Aferidionalt 
Leagues are contained in axy difference of Latitude, 


T® performe this Probleme wee muſt take halfe of cach of 
| the given Latitudes, and to each halfe adde 45 degrees 
00,min. and che Sunne ſhall fhew us che Degrees and Minurs 

where we ſhall find the Fangent to give vs the Meridienal] 
_ from the E quino&iall to cach Latitude , bur it ſhall 
{uſfice us 6 ſuber#@ rhe leſſer Tangent our of the greater,and 


. to multiply che Differcace or remainer by 10, to divide 


har Produtt by 376. and the quoricat fhall be the Meridio» 
nall leagues, contained berweene the rwo Latitudes. 

As let one Latitude be 50 deg.09 min. the other 32 deg.3 
min. The halfc of 50 deg.oo min. is 25 deg.00 man. $0 w 
adds 45 deg.oo min. the Sum is 70d. oo m. which are 4399 

The halte of 32 deg. z 5. min. s 16 deg. 17 min.and & half, 


20 which adde 45 deg,00 min, the Summe is 61 deg.17 min.y, 
where we muſt looke the <quall parts, viz. at the Tangent 6f 
61 deg+ 17 min.and a halt, which are 26147. Which ſubrra& 
from 43893. andchc remainer is 17746, which multiplied by 
10, is 177460. and that divided by 3 7b. the quotient is 47% 
Leagues neereft , which are the Meridionall leagues coouai- 
——s the two Latitudcs, and the like is to be done for 
all Laticudes whatſoever. 

Now al h this way doth a lircle differ, from that wa 
done by Mcridiena!l parts ; yer the Difference is of no vali 
ty © breed any confilerable errour in the Courſe, and 10 
conſequence not in the Diſtance ; and thereſore I defire a fa- 
yourable conitrution of it. 


Prob.2. The L atitudes and drfference of Lowgitude of 
ewo Places given : to find the Rumbe and diff ance, 


O che inteng the application may be the more evident, wee 
1 will give Examplcs of two Places exprefled in the Char. 
. As admic the latitude of the Lizard to be ſo deg.oo mia, the 


larirude of Sununer-Llands, CO calledrhe By mwdasy gn 
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deg.2 5 min. and the difference of Longkude to be 70 deg: 00 
min. the Sumaner-lands being fo much tothe weſtward of the 
Lizard : 1dcmand the Courlc, and the diſtance from the one 
ro the other - 

As in this right angled Trian+ 
gleADB. Let A repreſent rhe D 
Lizard, and AB the Parallc! 7 
thereof, D* Summer-Ilands, and 
D B the Meridian thereof. | 

Then is there 'giyen D B, the 
difference of Jatitude 174. 35m. A = _ 
and A B the difterence of Lengi- 
tude 70 d,o0 m. whereby the angles and Hypothenuſall ſhould 
be found by the fourth and ſecond Caſes of plaine Triangles. 
Bur becauſc in this kind of ProjeRion, the degrees of Longi- 
eude and Latitude are not equall ; (except in places neare the 
EquinoRiall) the degrees 5 latitude at every Parallel, excec- 
divg the deg. of longitudeyin ſuch proportion as the EquinoRi- 
all exccods that Parallel ; therefore thele difterences of laugi- 
rude and latirwie, muſt tirſt be exprefied by ſome one common 
meaſure. And for tharp urpoſe ferves the table of Tangent, 
which theweth how many equall leagues are trom the E ul- 
noGtiall ro every degree of latitude : namely of fuch equall 

Icagues as a degree of longitude doth containe 20. 

Wherefore multiplying 70 deg.oo min. the difference of lon- 
girude by 29, 1 hayc 1409 for the Meridionall leagues contai- 
acd in che difference of longitudo ; alſo(by the laſt Probleme) 
J find the Meridionall leagues containcd in the difference of 
Jatirude to be 472, fothat DB is 473 leagues, and AB 1400 
ſuch leagues, 

Therefore by the 4 caſe of plaine T riangler. 
As the difter. of latic. in leagues D B 472. c0. arfth. 732606 
Is in proportion to Radius : 
So is the differ : of longitude in leagues AB 1400, 314612 


Tothe cangent of the rumbe, e D 71 deg 22 min. 447218 
Which ſhewerh the cowle from the Sumyner-1llands to rhe 
Lizard,to be eaſt northeaſt 3 deg.s 2 min. caſterly ,or,trom the 
TN S 3 deg. 53 min, weſterly. 

"EY ot Secopt- 


Lzard w he Sunmer-Llands, 
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Secondly, for the diſtaxce in the Rumbe. 


Reduce the difference of laritude into leagues (multiplying 
the degrees by 20,) and to the Produdt adding one third of the 
minutes . 

Then by the 2 caſe of plaine Triangles. 
As fine comp! : the rumbe, s A,18 deg.z9 min. c0.4r. 049514 
To the difference of latirude D B, 35 z leagues, 254654 


— — 


To the diſtance AD, 1100 leagues, 304168 


And this is the diſtance vealured in the Rumbe z there is 


- nearer cut berweene theſe two Places, whereof we ſhall ſpeake 


hercatcer in Great Circle ſaying ; wiych is by Segments of 
ſeycrall Rumbes often changing the courſe, but here whenſae- 
ver we ſpeake of the Diſtance of rwo Places, we meane theſr 
diſtance meaſurcd in one Rumbe, 


Prob. 3. The Latitudes of two Places, and their Di- 
ſtance given : to find the Runnbe, and difference of 
Longitnae, 


Dmit 1 ſayle from the Lizard, being in the latitude of 56 
&ogrees, upon ſome Point to the weltward 1100 leagues, 


' and then hind my {elte in rhe Jacicude of 32 deg, 25 min: EF. 


would know upon whit Point T have made my way good? and 
how much I have altered my [Longitude ? 
The diftcrence of latitude D B, is 17 deg. 35 min. which re» 
duced into leaguesis 352 leagues. (As in the toregoing type.) 
As the diſtance ſayled A D, 1100 leagues, co ar. 695832 
Is in proportion to Radius : 
So is the difterence of laticade D B, 3 52 leagues, 254654 
To ſine complement the rumb?, s A,t8deg.39 mit, 9,50456 
That is weſt ſourhweſt ; deg. 51 min. Wefterly, « 
Secondly, for the difference of Longitude, 
Find by the firſt P:obleme what Meridionall leagues are 
contained in the ditference of Latirude , whith are here 472, 
then ſay; © 


18 


As Radius . 
T« che difference of latirude in leagues, D B 492, 267 394 
So is the cangentof the rumbe, e D,71 deg.2x min. 47218 


T o the\difterence of longitude in leagucs, AB 1400, 314612 
Which leagucs reduced into degrees, dividing them by 20, 
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the quotient 15 70 deg, the difference of longitude required, 


Prob. 4. By the Rumbe, and Laticudes of two Places 
given : to find thew diſkance,and difference of Lon- 


gitnde. 
APD I ayle from the Lizard , being in the Latitude of 50 

deg. weſt ſcurhweſt 3 deg. 5x1 min. weſterly, vill I find my 
ſelte 1:rhe laritude of 32 deg. 25 min : I d:zmand how farre L 
have {ay.ed, and huw much [ have altered my Longirude > 

The diſtance is found as in rhe latter part of the (econd 
Probleme thus. The difference of Latitude converted into 
leagues is 352, Say then, 


As fine complem : the rumbe, s A 18 deg.39 min. 0,49514 


To the ditterence of latitude D B, 352 leavucs, 294654 
$o 15 Radius, —_—— 
To the diſtance A D, 1100 Icagues, 394168 


And fo much is the diſtance : The ditfterence of Longuude 
may be found as in the later part of the 3.Probleie ; faying, 

As Radius, to the difference of Latitude in Meridionall 
leagues, ſo 15 the rangent of the Rumbe, to the difterence of 
Longxude in lcayues. 


Prob. 5. By the difference of Longitude, Rambe. and 
one Latunde : to find the other Latitude and the 
diſt ance ? 

Dat 1 tayle from the Lizard, being in the latinude of 50 
deg. weſt Cuthweſt 3 deg, Weſterly, till 1 have altered my 

Ingiu de 70 deg, © how much have I laid the Pole, and how 

?aire am ] from the Lizard > 

- Reduce 
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Reduce the differerice of Longitude into leagues by 20,and 
{43 it makes 1490 3 T hen ſay, 

As the tangent of the rumbe,t D,72 d.2r m. (0. ar. 9,52329 
To the diftexence of longirude in leagues, A B,1400. 314612 
$0 is Radius, Vs Oe” 
To the difference of latitude in leagues, DB 472. 267441 


Which 472 leagues multiplied by 376, and the Produ& 
177472, and that Divide by 10, and the quotent is 17747. 
W hich 1 ſuberaR trom the equal! parts of the Latitude of 50 
deg oo min. which we found by the firſt Probleme to be ar the 
tangent of 70 deg. 00 min viz 44 393, and the Remainer 18 
26146, which I ſeeke in the ; Fab and find it at the tan» 
= of 61 deg. 17 min.and a halfe, from which 1 ſubrraQ 45 
dep. 00 min. and the remainer is 16 deg, 17 min.and a he, 
which being deubled is 32 deg. 35 min, The latirude of the 
Places which 1 ans ro come. 


Secondly for the Diſtance. 
Having already the Rumbe, and ditference of Laticude, ir 
niay be found as in the ſecond and tourth Problemes : ſaying, - 


As fine corapl ; the cunibe, 8 A 18 d.z9 m. 00. 4&7. 0,49514 
1 0 the difference of latitude, D B z 5 » leagues, 254654 
$9 is the Radius, Mo or rr 
10 the diſtance, AD 110c leagues, 304163 


Prob. 6. By the Runbe, the Diſtance, and one Lati- 
ends given : to find the other Latitnde,and the dif- 
ference of Longitude ? 


Dmit 1 fayle Weſt ſourhweſt 3 deg. 51 min. weſtesly, 1100 
leagues ; and then find my felte inthe Latitude of 3 2 deg. 
+5 min : I demand the Latuude of che place from which I 
came , and the diffexence of Longuude berweene that and 
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Firſt, for the Difference of Latitade. 
As Radius 
To the diſtance runne, A D 1100 leagues, 304168 
So fine comp! : the rumbe, 5 A, 18 deg.39 min. 950485 
Ts the difference of latitude, D B, 35 2 leagues, 254654 
Which 352 leagues converted into degrees, is 17 deg, 35 


min. the difference of Latitude required : which added to 3 2 
dep. 25 min, makes 5o deg, oo min.” the Larnude of the firſt 


c. | 
The difference of Longimnde is found as before in the third 


Problem : ſaying, 
'As Radius, to the differ: in latitude in Meridionall Jeagyes, 


ſois the tangent ofthe rumbe, to the difference of longitude in 


l Es, 
"$4 thus the difference of longirude wil be found as in this 


example to be 7 deg. oe min. py 
If at any time you defire to convert this difference of longi- 
afte: 


' rude found in any Parallel into leagues, you may doe ir 


this Example. 


7. Admin there be two Places both in the Parallel of 
 Sodegrees : which differ #» Longitude To deg. og 
win : 1 demand the Diſtance of theſe two Places? 


Firſt , it is to be underſt90d thar the Leagues of Iongitude 
in any Parallel, are not in propertion to the diſtance in 
Leagues, as the EquinoGtiall, is to thar parallcl ; or as the fe- 
midiameter of the one , is to the ſemidiameter of che other. 
Thar is, 

As Radius is in proportion, 

To fine compl. the = cg #5 Sodeg. co min, 980807 
$9 is the difference of longirude; 1400 leagues, 314612 
To the diſtance in thay parallel. 900 leagues, 295419 
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The names of the Starres 
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In the breaſt of Caſliopeia, 
The Pole Starre, 


At the knees of Caſliopeia, 
The Southerly foot of Andro- 


meda, 
Rammes kead, 
The head of Meduſa, | 
Perſeus right fide, 

Bulls cye, 

The Goare, 

Or1ions left foote, 

Orions left ſhoulder, 

Firſt in Orions girdle, 
Second in Orions girdle, 
Third in Orions girdle, 

The Wagoners right ſhoulder 
Orions right ſh>ulder, 


Twinnes, 

The great Dog, 

The upper head of che Twias, 
The lefle Dog, 


The lower head of the 


winnes, 


| The brighteſt in Hydra, 
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The names of the Starres 
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Lions hearr, 

Lions backe, 

Lions tayle, 

The great Beares thigh, 

The great Beares rump, 

T he firſt in the great Beares 
tayle next her rump, 

Virgins ſpike, 

The middlemoft in the great 
Beares rayle, 

In the cnd of her tayle, 

Betweene B ootes thighes, 

The South Balance, 

The North Balancc, 


Scorpions heart, 


Hercules head, 
Serpentaries head, 


The Dragons head, 
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The brighieſt inthe harpe, 


| [ Eagles heart, 
1 


Swans tayle, 

Pegaſus mouth, 

Pegaſus ſhoulder, | 
The hitad of Andromeda. 
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